Physics
Past Paper 11

Time Allowed: 1 hour Total Marks: 60

1 (a) A particular collision between two objects is inelastic. Place a tick () at the end of each
statement that applies to such a collision. [2]

Statement

The magnitude of the impulse on each object is the same.

Kinetic energy and momentum for the objects are conserved.

Total energy is conserved.

After the collision, the objects have the same momentum.

(b) Fig. 1.1 shows a tennis ball before and after striking a wall at right angles.

before after
\g.rall wall
12ms™ / 9.0ms™ ,/
—— ~l— @

Fig. 1.1

The ball of mass 0.060 kg hits the wall at a speed of 12ms™'. The ball is in contact with the
wall for 0.15s. It rebounds with a speed of 9.0ms™". Calculate

(i) the loss of kinetic energy during the collision

loss of kinetic energy = ..oooeoeee e ) [2]

(ii) the magnitude of the average force exerted on the ball by the wall

average forceonball = ......cococee e e . N [2]




(iii) the magnitude of the average force exerted on the wall by the ball during this collision.

average forceonwall = ......coocieeiieeiiiiceiee e e, NO[1]

(e) (i) State three assumptions of the kinetic model of ideal gases.

. [3]

(ii) Use the kinetic theory of gases to explain how a gas exerts a pressure.

. 3]

[Total: 13]




2

(a) Fig. 2.1 shows an aeroplane flying in a horizontal circle at constant speed. The weight of the
aeroplane is Wand L is the lift force acting at right angles to the wings.
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Fig. 2.1

(i) Explain how the lift force L maintains the aeroplane flying in a horizontal circle.

- [2]
ii e aeroplane of mass 1.2 x g is flying in a horizontal circle of radius 2.0km.
ii) Th I f 1.2 x 105kg is flying in a hori I circle of radius 2.0k

The centripetal force acting on the aeroplane is 1.8 x 106N. Calculate the speed of the
aeroplane.

SPEEA = ... ST [2]

(b) Fig.2.2 shows a satellite orbiting the Earth at a constant speed v. The radius of the orbit is r.

satellite




Show that the orbital period T of the satellite is given by the equation

_4m2
= GM

where M is the mass of the Earth and G is the gravitational constant.

3]
(e) The satellites used in television communication systems are usually placed in geostationary
orbits.
/ In your answet, you should use approptiate technical words spelled correctly.
(i) State two features of geostationary orbits.
2...
- [2]
(i) Calculate the radius of orbit of a geostationary satellite.
The mass of the Earth is 6.0 x 10%*kg.
radiUS = .o e e e e eneeeneeee. M [3]
[Total: 12]




3 (a) State two conditions concerning the acceleration of an oscillating object that must apply for
simple harmonic motion.

- [2]

(b) Fig. 3.1 shows how the potential energy, in mJ, of a simple harmonic oscillator varies with
displacement.
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Fig. 3.1
On Fig. 3.1 sketch graphs to show the variation of
(i) kinetic energy of the oscillator with displacement — label this graph K [2]

(ii) the total energy of the oscillator with displacement — label this graph T. [1]




(c) Use Fig. 3.1 to determine

(i) the amplitude of the oscillations

amplitude = ...ccovveee e M [1]

(if) the maximum speed of the oscillator of mass 0.12kg

Maximum Speed = ......c.ccceveeveee e eeee s, MS™! [2]

(iii) the frequency of the oscillations.

frequeNCY = ..occoveeeee e e HZ [2]
(d) Resonance can either be useful or a problem. Describe one example where resonance has
a useful application and one example where resonance is a problem or nuisance. For each

example identify what is oscillating and what causes these oscillations.

(i) useful application

- [2]

(ii) problem

- [2]

[Total: 14]




4

Fig. 4.1 shows smoke particles suspended in air. The arrows indicate the directions in which the
smoke particles are moving at a particular instant. The lengths of the arrows indicate the different

speeds of the particles.
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(a) (i) State the name given to this type of random motion of smoke particles in air.

e
e

Fig. 4.1
/ In your answer, you should use appropriate technical terms spelled correctly.

- 1]

(ii) State two conclusions about the air molecules that may be deduced from the observed
motion of the smoke particles.

- [2]




(b) (i) The radius of an inflated football is 0.11m. The temperature of the air inside the ball is
17°C. Calculate the mass of air in the ball when the pressure inside it is 2.6 x 105Pa.

The mass of one mole of air is 0.028kg.

mass of air= ......cooveeieieiieee e e KQ [4]
(i) The football is left in a rcom at a temperature of 0°C until it reaches thermal equilibrium.

1 Explain the term thermal equilibrium.

- [1]

2 Calculate the pressure exerted by the air inside the football when the temperature
drops to 0°C.

PrESSUIE = ..oviciiiinieieieiiesrieeaevenseseeesseennee e P8 [2]

[Total: 10]




5

A car of mass 970kg is travelling at 27ms™! when the brakes are applied. The car is brought to
restin a distance of 40m.

(@) (i) Calculate the kinetic energy of the car when it is travelling at 27 ms™.

kinetic energy = ..oooooeeieeeeee e J[1]

(ii) Hence calculate the average braking force on the car stating any assumption that you
make.

average braking force = ... N

ASSUMPTION .ot e e e ettt et e e e ettt ee e en en em en 2s e e re e e e 2 2 2en en ere s ae e e e anannn

- [3]

(b) The car has four brake discs each of mass 1.2kg. The material from which the discs are
made has a specific heat capacity of 520Jkg~'K'.

(i) Calculate the temperature rise of each disc after braking from a speed of 27ms™'.

Assume all the kinetic energy of the car is converted into internal energy of the brake
discs equally during braking.

temperature rise = ..o G [2]




(ii) State and explain two reasons why the actual temperature rise will be different.

- [4]

(iii) Suggest one modification to the design of the disc braking system that could reduce the
temperature rise of the discs.

- 1]
[Total: 11]

END OF QUESTION PAPER
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